Introduction

17
The rapid growth of the construction industry worldwide during the past decades has resulted 18 tremendous volume of construction and demolition waste (CDW) and it has constituted the largest 
Materials and chemicals
43
The materials used in this study were Portland limestone cement (PLC), fly ash (FA), brick is spherical. The XPS-CDW was cut (NRGIA, Poland) to the particle size about 1 to 2 mm.
57
The alkali activating solution was made of sodium hydroxide pearl (NaOH) (98% purity, Fisher The mix proportion in mass of AAS-FA is shown in Twelve 100 mm×100 mm×100 mm PLC mortar samples were prepared in a desktop Hobart mixer.
86
The mix proportion of PLC to water to sand used in this study was 1 : 0. The morphology of the sample after compression test of each type of samples before and after the 126 exposure in acid bath for 28 days was observed under scanning electron microscope (LEO 1455VP).
127
The samples were sputtered with a gold coating for 45 seconds in a sputter coater (Polaron-SC7640).
128
Elemental analysis was performed by energy dispersive X-ray spectroscopy (EDX) to study the change 129 of chemical composition.
130
The absorption spectra of the material collected from the central core and there were microcracks observed in the matrix (Figure 7d ). However, there was no large pore formed 171 in the matrix in FA-AAM as the PLC samples. There was similar observation of the LW-BP-AAM 172 samples (Figures 7e and 7f) . From the EDX results in Table 3 , the Si/Al mass ratio to be 4.55, which 173 was equivalent to the molar ratio of 4.37 before the acid resistance test. After the FA-AAM was exposed 174 to 5% sulfuric acid for 28 days, the Si/Al mass ratio was increased to 13.43, which was equivalent to 
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